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IN THE CLAIMS 

Clean version of amended claims: 

Please enter the following amendments in the claims: 

1 . A device for detennining the distance from a feed position to a plurality of points on the 
surface of a target objects comprising: 
a a laser, positioned proximate said fixed position; 

b. a video camera, positioned proximate said laser, and fixed in position with respect 
to said laser > wherein a beam projected by said laser and the field of view of said 
video camera lie approximately in a first plane; 

c. an oscillating mirror, positioned proximate said laser and said video camera, 
wherein said oscillating minor reflects said beam projected by said laser and said 
field of view of said video camera out toward said target object so that said 
reflected beam projected by said laser and said reflected field of view of said video 
camera fell upon said target object; 

d. wherein said reflected beam projected by said laser and said reflected field of view 
of said video camera lie approximately in a second plane; 

e. wherein said laser, said video camera, and said oscillating mirror are positioned 
and oriented $0 that said second plane is substantially angularly displaced from said 
first plane; 

£ measurement means capable of accurately measuring the position of said impact 

point within said field of view of said video camera; 
g. computation means for calculating the distance from said fixed position to 

said impact point on the basis of said measured position of said impact point 
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within said field of view of said video camera; and 
h. wherein said oscillating mirror oscillates in a controlled fosbion so as to sweep 
said beam of said laser and said field of view of said camera across said target 
v K t object while maintaining said impact point within said field of view of said video 

j camera, so as to permit the computation of distances for a plurality of said impact 

points on said target object. 



« 4. A device for determining the distance from a fixed position to a plurality of points on the 

fi, 

surfece of a target object, comprising: 

a. a laser, positioned proximate said fixed position; 

b. a video camera, positioned proximate said laser, and fixed in position with respect 
to said laser, wherein a beam projected by said laser and the field of view of said 
video camera lie approximately in a first plane; 

c. a galvanometer, having an oscillating shaft extending therefrom, and being 
positioned proximate said laser, with said oscfllating shaft being oriented to 
obstruct the path of said beam and said field of view of said camera; 

cL a mirror, fixedly attached to said oscillating shaft, and positioned so as to reflect 
said beam and said camera field of view out toward said target object, so that said 
reflected beam creates an impact point on said target object which fells within said 
reflected field of view of said camera, and so that an oscillation of said oscillating 
shaft causes the oscillation of said mirror, thereby causing said impact point and 
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said reflected camera field of view to sweep across said target object in 
synchronization; 

e. wherein said reflected beam and said reflected field of view of said video camera 
lie approximately in a second plane; 

f. wherein said laser> said video camera, and said oscillating mirror are positioned 
and oriented so that said second plane is substantially angularly displaced from said 
first plane; 

g. measurement means capable of accurately measuring the position of said impact 
point within said field of view of said video camera; and 

h. computation means for calculating the distance from said fixed position to said 
impact point on the basis of said measured position of said impact point within 
said field of view of said video camera. 



i i. 



A device for determining the distance from a fixed position to a plurality of points on the 
surface of a target object, comprising: 

a. a laser mirror; 

b. a camera mirror, offset a set separation distance from said laser mirror, and linked 
to said laser mirror so as to move in unison with said laser minor; 

c. a laser, positioned so as to direct a beam upon said laser mirror and from thence 
a reflected beam out to said target object; 

d. a camera, positioned so that the field of view of said camera falls upon said camera 
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mirror and the reflected field of view of said camera fells upon said target object ; 

e. wherein said beam from said laser and said field of view of said camera lie 
approximately in a first plane; 

f. wherein said reflected beam projected by said laser and said reflected field of view 
of said camera lie approximately in a second plane; 

g. wherein said laser, said camera, said laser mirror, and said camera mirror are 
positioned and oriented so that said second plane is substantially angularly 
displaced from said first plane; 

h. means for oscillating said laser mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving 

TV^;^ said camera mirror in unison with said laser mirror so that said impact point is 

always within the field of view of said camera; 

i. means for measuring the position of said impact point within said field of view of 
said camera; and 

j. computation means for calculating the distance from said shaft to said impact 
point using said set separation distance and said position of said impact point 
within said field of view of said camera. 

10. A device for determining the distance from a fixed position to a plurality of points on the 
surface of a target object, comprising: 
- * / a. a common mirror; 

b. a laser, positioned so as to direct a beam upon said common mirror and from 
thence a reflected beam out to said target object 
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d. 
e. 

£ 

g- 
h. 



a camera, offset a set distance from said laser, and positioned $o that the field of 
view of said camera fells upon said common mirror and the reflected field of view 
of said camera fells upon said target object ; 

wherein said beam from said laser and said field of view of said camera lie 
approximately in a first plane; 

wherein said reflected beam projected by said laser and said reflected field of view 
of said camera lie approximately in a second plane; 
wherein said laser, said camera, and said common mirror are positioned and 
oriented so that said second plane is substantially angularly displaced from said 
first plane; 

means for oscillating said common mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving 
the field of view of said camera in unison with said impact point so that said 
impact point is always within said field of view of said camera; 
means for measuring the position of said impact point within said field of view of 
said camera; and 

computation means for calculating the distance from said shaft to said impact 
point using said set separation distance and said position of said impact point 
within said field of view of said camera. 

Ice for determining the distance from a fixed position to a plurality of points on the 
e of a target object, comprising: 
a common mirror; 
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b. a splitting mirror, having a first angled side and a second angled side; 

c. a projector mirror, oflset a set distance from said first angled side of said splitting 
mirror; 

d. a receiver mirror, oflset a set distance from said second angled side of said 
splitting mirror; 

e. a laser, positioned so as to project a beam upon said common mirror and 
from thence a first reflected beam upon said first angled side of said splitting 
mirror, and from thence a second reflected beam upon said projector mirror, and 
from thence a third reflected beam out to said target object 

f. a camera, oflset a set distance from said laser, and positioned so that the 

field of view of said camera fells upon said common mirror, a first reflected field of 
view of said camera fells upon said second angled side of said splitting mirror, a 
J second reflected field of view of said camera fells upon said receiver mirror, and a 

third reflected field of view of said camera fells upon said target object; 

g. wherein said beam from said laser and said field of view of said camera lie 
approximately in a first plane; 

L wherein said first reflected beam projected by said laser and said first reflected field 

of view of said camera lie approximately in a second plane; 
i. wherein said laser, said camera, and said common mirror are positioned and 

oriented so that said second plane is substantially angularly displaced from said 
first plane; 

j. means for oscillating said common mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving 
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the field of view of said camera in unison with said impact point so that said 
impact point is always within said field of view of said camera; 
k. means for measuring the position of said impact point within said field of view of 
said camera; and 

' , L computation means for calculating the distance from said shaft to said impact 

"fc'^'J^ point using said set separation distance and said position of said impact point 

within said field of view of said camera- 



Please add the following new claims: 



12. A device as recited in claim 11, wherein said camera is a line scan camera. 



13. A device as recited in claim 1 1 , further comprising memory means for storing said 

computed distances to said impact points in order to create a surface model of said target 
object. 



14. A device as recited in claim 1 1 , wherein said beam projected by said laser and said camera 
field of view are approximately parallel 



15. A device as recited in claim 1 1 , wherein the distance of the optical path between said 

camera and said common mirror is approximately equal to the distance of the optical path 
between said common mirror and said splitting mirror. 
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1 6. A device as recited in claim 1 1, wherein said camera and said laser are mounted closely 
together in order to minimize vibration-induced error. 

1 7* A device as recited in claim 1 1 , wherein said camera, said laser, and said common mirror 
are mounted closely together in order to minimize vibration-induced exror. 




A device as recited in claim 11, wherein said camera, said laser, said common mirror, and 
said splitting mirror are mounted closely together in order to minimize vibration-induced 
error. 
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Version with markings to show changes made; 

Please enter the following amendments in the claims; 

1 . (Once amended) A device for determining the distance from a fixed position to a plurality 

of points on the surface of a target object, comprising: 

a. a laser, positioned proximate said fixed position^ with its beam directed 

toward said target object so as to create an impact point on said target object]; 

b< a video camera, positioned proximate said laser, and fixed in position with respect 
to said laser , wherein a beam projected bv said laser and the field of view of said 
video camera lie approximately in a first plane [, with the field of view of said 
video camera directed toward said impact point on said target object]; 

c_ an oscillating mirror, positioned proximate said laser and said video camera, 

wherein said oscillating mirror reflects said beam projected bv said laser and said 
field of view of said video camera out toward said target object so that said 
reflected beam projected bv said laser and said reflected field of view of said video 
camera fall upon said target object: 

A wherein said reflected beam projected bv said laser and said reflected field of view 
of said video camera lie approximately in a second plane: 

e. wherein said laser, said video camera, and said oscillating mirror are positioned 

and oriented so that said second plane is substantially angularly displaced from said 
first plane: 

£[cj measurement means capable of accurately measuring the position of said impact 

point within said field of view of said video camera; 
gjd.] computation means for calculating the distance from said fixed position to 
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said impact point on the basis of said measured position of said impact point 
within said field of view of said video camera; and 
hje,] wherein said oscillating mirror oscillates in a controlled fashion [oscillation means 
for oscillating said beam and said video camera field of view in synchronization] so 
as to sweep said beam of said laser and said field of view of said camera across 
said target object while maintaining said impact point within said field of view of 
said video camera, so as to permit the computation of distances for a plurality of 
said impact points on said target object. 



amended) A device for determining the distance from a fixed position to a plurality 
of points on the surface of a target object, comprising: 
a laser, positioned proximate said fixed position [, with its beam not directed 
toward said target object]; 

a video camera, positioned proximate said laser, and fixed in position with respect 

to said laser , wherein a beam projected bv said laser and the field of view of said 

video camera lie approximately in a first plane [, with the field of view of said 

video camera pointed in the same direction as said beam]; 

a galvanometer, having an oscillating shaft extending therefrom, and being 

positioned proximate said laser, with said oscillating shaft being oriented to 

obstruct the path of said beam and said field of view of said camera; 

a mirror, fixedly attached to said oscillating shaft, aad positioned so as to reflect 



4, (Once 



a- 



b. 



c. 
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said beam and said camera field of view out toward said target object, so that said 
reflected beam creates an impact point on said target object which falls within said 
reflected fi eld of view of said camera, and so that an oscillation of said oscillating 
shaft causes the oscillation of said mirror, thereby causing said impact point and 
said reflected camera field of view to sweep across said target object in 
synchronization; 

^ wherein said reflected beam and said reflected field of view o f said video camera 

lis approximately in a seco nd plane; 
f wherein said laser, said video camera, and said oscillating mirror are positioned 

and oriented so that said second plane is substantially ang ularly displaced from said 

first plane: 

gj>.] measurement means capable of accurately measuring the position of said impact 

point within said field of view of said video camera; and 
h.[£] computation means for calculating the distance from said fixed position to said 

impact point on the basis of said measured position of said impact point within 

said field of view of said video camera. 



7. (Once amended) A device for deterauning the distance from a fixed position to a plurality 
of points on the surface of a target object, comprising: 

a. a laser mirror; 

b. a camera mirror, ofl&et a set separation distance from said laser mirror, and linked 
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to said laser mirror so as to move in unison with said laser mirror; 
c. a laser, positioned so as to direct a beam upon said laser mirror and from thence 

a reflected beam out to said target object; 
& a camera, positioned so that the field of view of said camera falls unon said camera 

mirror and the reflected field of view of said ™™rn fells npnn said target object 

[as to view the impact point of said beam upon said target object through its 

reflection in said camera mirror]; 

wherein said beam from said laser and said field o f view of said camera lie 
approximately in a first plane; 
£ wherein said reflected beam projected bv said laser and said re flected field of view 
of said caTT tfira lie a pproximately in a secon d plane; 

wherein said laser, said camera, said laser mirror, and said c amera mirror are 

positioned and oriented so thai said second plane is sub stantially angularly 

displaced from said first plane: 
k[e.] means for oscillating said laser mirror through a set arc, thereby moving said 

impact point of said beam up and down upon said target object, and also moving 

said camera mirror in unison with said laser mirror so thai said impact point is 

always within the field of view of said camera; 
L[£] means for measuring the position of said impact point within said field of view of 

said camera; and 

j^g.] computation means for calculating the distance from said shaft to said impact 
point using said set separation distance and said position of said impact point 
within said field of view of said camera. 
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1 0. (Once amended) A device for determining the distance from a fixed position to a plurality 
of points on the surface of a target object, comprising: 

a. a common mirror; 

b. a laser, positioned so as to direct a beam upon said common mirror and from 
thence a reflected beam o ut to said target object 

c. a camera, oflset a set distance from said laser, and positioned so that the field of 
view of said camera falls upon said ^mmcm mirror and the reflected field of view 
of said camera falls upon said target object [as to view the impact point of said 
beam upon said target object through its reflection in said common mirror]; 

cL wherein said beam from said laser and said field of view of said camera lie 

approximately in a first plane; 
e. wheiem_saM reflected beam proiected_bv said laser and said reflected field of view 

of said camera lie approximately in a second plane: 
£ wherein said laser, said camera, and said common mirror are positioned and 

oriented so that said second plane is substantially angularly displaced from said 

first plane: 

g. [d.] means for oscillating said common mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving 
the field of view of said camera in unison with said impact point so that said 
impact point is always within said field of view of said camera; 

hje.] means for measuring the position of said impact point within said field of view of 
said camera; and 

i [£] computation means for calculating the distance from said shaft to said impact 
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point using said set separation distance and said position of said impact point 
within said field of view of said camera. 

1 1 . (Once amended) A device for determining the distance from a fixed position to a plurality 
of points on the surface of a target object, comprising: 

a. a common mirror; 

b. a splitting mirror, having a first angled side and a second angled side; 

c. a projector mirror, offset a set distance from said first angled side of said splitting 
mirror; 

d. a receiver mirror, oflset a set distance from said second angled side of said 
splitting mirror; 

e. a laser, positioned so as to [direct] project a beam upon said common mirror and 
from thence a first reflected beam u pon said first angled side of said splitting 
mirror, and from thence a second reflected beam upon said projector mirror, and 
from thence a third reflected beam out to said target object 

f. a camera, offset a set distance from said laser, and positioned so that the 

field of view of said camera falls upon said common mirror, a first reflected field of 
view of said camera falls upon said second angled side of said splitt ing mirmr 1 a 
second reflected field of view of said camera falls upon said receiver mirror, and a 
third reflected field of view of said camera falls upon said target object [positioned 
so as to view the impact point of said beam upon said target object through its 
reflection in said receiver mirror, said second angled side of said splitting mirror, 
and said common mirror]; 



Received from < 8506815455 > a! 12130/02 4:06:36 PM [Eastern Standard Time] 



DEC. 30. 2 00 2 



?EN\I\GTON LAW FiW 



\0. 374 P. 



wherein said beam from said laser and said field of view of said camera lie 

a pproximately in a first plane: 
h. wherein, said first reflected beam projected by said laser and said first reflected field 

of view of said camera lie approximately in a second plane : 
i wherein said laser, said camera, and said common mirror are positioned and 

oriented so that said second plane is substantially angularly displaced from said 

first plane: 

jjgj means for oscillating said common mirror through a set arc, thereby moving said 
impact point of said beam up and down upon said target object, and also moving 
the field of view of said camera in unison with said impact point so that said 
impact point is always within said field of view of said camera; 

1c[1l] means for measuring the position of said impact point within said field of view of 
said camera; and 

L [L] computation means for calculating the distance from said shaft to said impact 
point using said set separation distance and said position of said impact point 
within said field of view of said camera. 



Please add the following new claims: 



12. A device as recited in claim 11, wherein said camera is a line scan camera. 



13, A device as recited in claim 1 1 , further comprising memory means for storing said 
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computed distances to said impact points in order to create a surface model of said target 



object. 



15, 



16, 



17. 



A device as recited in claim 1 1 , wherein said beam projected by said laser and said camera 
field of view are approximately parallel 

A device as recited in claim 11, wherein the distance of the optical path between said 
camera and said common mirror is approximately equal to the distance of the optical path 
between said common minor and said splitting mirror* 

A device as recited in claim 1 1, wherein said camera and said laser are mounted closely 
together in order to minimize vibration-induced error. 

A device as recited in claim 1 1, wherein said camera, said laser, and said common mirror 
are mounted closely together in order to minimize vibration-induced error. 

A device as recited in claim 11, wherein said camera, said laser, said common mirror, and 
said splitting mirror axe mounted closely together in order to minimize vibration-induced 
error. 
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